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1
LIQUID PRESSURE CONTROL UNIT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid pressure control
unit used for a vehicular anti-lock brake apparatus.

2. Description of the Related Art

One of various kinds of the vehicular anti-lock brake
apparatuses 1s constituted by a single liquid pressure control
unit 1n which an electric motor to drive a pump, a flow
passage control purpose electromagnetic valve, a power
supply equipment to cause a current to tlow into the electric
motor are integrally assembled to a pump block 1nto which
a pump to suck a brake liquid i1s incorporated (built), as
disclosed 1n a Japanese Patent Application First Publication

No. Heise1 6-122364 published on May 6, 1994 (which
corresponds to a U.S. Pat. No. 5,449,226 1ssued on Sep. 12,
1993). This previously proposed liquid pressure control unit

1s constituted by a pump block formed of a metal having an
clectric conductivity such as made of an aluminum alloy
material and on an internal of which a pump or an electro-
magnetic valve 1s housed, a motor block attached on one
side surface of the pump block and in which an electric
motor 1s mcorporated, and a power supply block attached
onto the other side of the pump block and into which an
clectronic controller to control a current flow through the
motor 1s housed. Then, positive (pole) portions of the power
supply block and the motor block are interconnected
together via a penetrating hole formed on a pump housing.
On the other hand, negative (pole) portions of both of the
power supply block and the motor block are interconnected
via the pump housing as a power supply passage. The
negative pole portion of the power supply block and the
negative pole portion of the motor block are connected by
means ol a screwing.

In the above-described previously proposed liquid pres-
sure control umt, both of the negative pole portions of the
power supply block and of the motor block are connected to
the pump block by means of the screwing, respectively.
However, this screwing 1s carried out onto the pump block
from both 1nsides of the power supply block and the motor
block. Hence, with an opening for the screwing previously
formed on each of the power supply block and the motor
block, the screwing of the negative pole portions 1s carried
out through each opeming during the mutual coupling of
cach block. It 1s, at a final stage of assembly, necessary to
cover each opening with a lid. Therefore, 1t becomes diflicult
to assembly these respective blocks into the liquid pressure
control unit. In addition, once the negative pole portions are
fixed to the corresponding blocks, 1t becomes diflicult to
disassemble again during a replacement of terminals. Hence,
if the blocks are forcibly disassembled, a breakage or a
deformation thereol becomes easy to occur. It, then,
becomes difficult to reuse the liquid pressure control unit
described above.

SUMMARY OF THE INVENTION

It 1s, hence, an object of the present invention to provide
a liquid pressure control unit which is capable of improving
an easiness in uniting each block into one liquid pressure
control unit.

The above-described object can be achueved by providing
a liquid pressure control unit, comprising: a pump block into
which a pump to generate a liquid pressure 1s incorporated
and having an electric conductivity; a motor block attached
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onto one side surface of the pump block and into which an
clectric motor to drnive the pump 1s incorporated; and a
power supply block attached onto the other side surface of
the pump block and through which an electric current 1s
caused to flow 1nto the electric motor of the motor block, a
positive terminal of the power supply block being connected
to a positive terminal of the motor block through a penetrat-
ing hole of the pump block and negative terminals of the
power supply block and of the motor block being connected
with the pump block which 1s a power supply passage and
male and female connectors at a negative side being opposed
together between the power supply block and the pump
block, and the female connector being connected to the male
connector 1n the same direction as attaching of the power
supply block onto the pump block.

The above-described object can also be achieved by
providing a method applicable for a liquid pressure control
unit, comprising: providing a pump block into which a pump
to generate a liquid pressure 1s incorporated and having an
clectric conductivity; providing a motor block attached onto
one side surface of the pump block and into which an
clectric motor to drive the pump 1s incorporated; and pro-
viding a power supply block attached onto the other side
surface of the pump block and through which an electric
current 1s caused to tlow 1nto the electric motor of the motor
block, a positive terminal of the power supply block being
connected to a positive terminal of the motor block through
a penetrating hole of the pump block and negative terminals
of the power supply block and of the motor block being
connected with the pump block which 1s a power supply
passage and male and female connectors at a negative side
being opposed together between the power supply block and
the pump block, and the female connector being connected
to the male connector 1n the same direction as attaching of
the power supply block onto the pump block.

This summary of the mvention does not necessarily
describe all necessary features so that the present invention
may also be sub-combination of these described features.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded cross sectional view of each of
blocks applicable to a liquid pressure control unit in a first
preferred embodiment according to the present invention.

FIG. 2 1s a front view of a pump block of the liquid
pressure control unit m the first preferred embodiment
according to the present invention shown in FIG. 1.

FIG. 3 1s a perspective view representing a fixation
operation of a negative connector to the pump block of the
liquid pressure control unit 1n the first preferred embodiment
shown 1 FIG. 1.

FIG. 4 1s a partially cross sectional view representing that
the negative (side) male and female connectors of the pump
block with a power supply block are mserted 1nto a socket
placed at the power supply block.

FIG. 5 1s a front view of the pump block applicable to the
liquid pressure control unit 1 a second preferred embodi-
ment according to the present invention.

FIG. 6 1s a partially cross sectional view representing a
state 1n which the negative (side) connector of the pump
block 1s 1nserted nto the socket of a power supply block in
the liquid pressure control umt in the second preferred
embodiment according to the present invention.

FIG. 7 1s a perspective view representing a state in which
a new negative (side) male connector 1s fixed to the pump
block of the liquid pressure control umit 1n a third preferred
embodiment according to the present mnvention.
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DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(L]

Reference will hereinafter be made to the drawings in
order to facilitate a better understanding of the present
invention. It 1s noted that a liquid pressure control unit 1n
cach of preferred embodiments 1s used 1n a vehicular anti-
lock brake apparatus.

FIG. 1 shows a cross sectional view of the liquid pressure
control unit 1n the first embodiment with each block disas-
sembled. FIG. 2 shows a front view of a pump block of the
liquid pressure control unit in the first embodiment as
viewed from one side surtace 16 of pump block 1. FIG. 3
shows a perspective view representing a state in which a
negative (side) male connector 1s fixed to pump block 1 of
the liguid pressure control unit 1n the first embodiment. FIG.
4 shows a cross sectional view representing a state in which
the negative connector of the pump block 1s 1nserted into a
socket of a power supply block of the liquid pressure control
unit 1n the first embodiment. The liquid pressure control unit
in the first embodiment 1s, as shown in FIGS. 1 and 2,
constituted by: (a) a pump block 1 1nto which a pump 4 ({or
returning a brake liquid of a reservoir during a pressure
decrease control to a master cylinder) and a plurality of
pressure icrease and decrease electromagnetic valves 5 are
incorporated, (b) a motor block 2 attached onto one side
surface 1a of pump block 1 and into which an electric motor
6 to drive pump 4 1s incorporated, and (c¢) a power supply
block 3 attached onto the other side surface 15 of pump
block 1 and into which an electronic controller 7 that
controls a current flowing into the electric motor 6 1is
incorporated.

The pump block 1 1s formed 1n a substantially quadrate
shape, 15 made of an aluminum alloy material which 1s a
metal having an electric conductivity. The pump block 1 1s
attached to the motor block 2 via 1ts side surface 1la by
means of an electrically conductive metal screw 8, which 1s
threaded into a hole 8a. The power supply block 3 1s
attached to the other side surface 16 of pump block 1 with
screws (not shown) that are threaded through holes 14. In
addition, the pump block 1 1s formed with a penetrating hole
1c opened to one side surface 1a and to the other side surface
15. Positive portions 9 (dotted line i FIG. 1) and positive
wire 10 of motor block 2 and power supply block 3 are
connected together from an axial direction of each block via
penetrating hole 1c.

Motor block 2 1s formed with a junction flange 11 made
of an electrically conductive metallic material at an end
portion of pump block 1. Junction flange 11 i1s screwed to
pump block 1 via a seal plate 12 by means of screw 8. A
negative wire terminal 13 of electric motor 6 1s connected
with junction tlange 11. Hence, negative wire terminal 13 of
motor block 6 1s electrically connected to electrically con-
ductive pump block 1 via metallic screw 8. In addition,
positive wire 10 of electric motor 6 constitutes a male
connector together with a flat plate-like terminal pin 14a
whose positive (male) connector 14 1s projected axially in a
direction of pump block 1 from an end surface of motor
block 2 and an ceclectrically insulative resin sleeve 145
covering terminal pin 14a except i1ts tip end portion of
terminal 14 and 1s inserted within penetrating hole 1c¢ of
pump block 1. On the other hand, a control printed circuit
board 17 of electronic controller 7 1s assembled onto power
supply block 3 within a casing 16 constituted by an electri-
cally 1nsulative resin having an external connector portion
15 at the rear end portion of power supply block 3. Positive
line 9 and negative terminal 18 are axially extended through
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4

external connector portion 15 1n a direction of pump block
1. A surrounding of positive portions 9 of power supply
block 3 1s covered with an insulative resin material of a
casing 16. A female socket 19 1s installed at a tip of power
supply block 3 to receive positive wire terminal 10 located
at motor block 3. Negative terminal 18 of power supply
block 3 1s disposed in parallel to positive line 9 within an
inside of casing 16, as shown in FIGS. 1 and 4. The
surrounding of negative terminal 18 1s covered with a resin
material of casing 16 and a female socket (or negative
terminal connector) 20 1s disposed to receive a negative
connector (male connector) 23 (specifically, flat terminal pin
23bH) of pump block 1.

On the other hand, the male connector 23 1s held within
a holding hole (or recess portion) 22 which 1s concave shape
in cross section and 1s formed toward a direction (axial
direction) of power supply block 3 at a position of another
side surface 16 of pump block 1 opposed against female
socket 20 of power supply block 3, as shown in FIGS. 1
through 4.

Male connector 23 1s provided with a terminal portion 234
fixed under pressure 1nto holding hole 22 and a terminal pin
23b whose base end 1s integrally buried within an nside of
terminal portion 23a in the axial direction of terminal
portion 23a. Terminal portion 23a 1s cylindrically formed
with a brass metallic material and 1s formed substantially in
a circular cone tapered shape to provide a guide when a
tapered end 23c¢ faced at holding hole 22 side 1s iserted
under pressure (press fitted) into holding hole 22. On the
other hand, terminal pin 235 1s formed 1n an elongated plate
shape with a pressed nut formed by means of a press
forming. A tip projected from terminal portion 23a 1s ori-
ented toward female socket 20 of power block 3. In addition,
terminal pin 235 1s set and arranged in substantially lateral
direction (horizontal direction) with respect to the other side
surface 15 of pump block 1 (as viewed from the other side
surface 15 of the pump block 1 (refer to FIG. 2)).

Terminal portion 23a 1s inserted under pressure (press
fitted) and fixed 1nto a wall of holding hole 22 from the axial
direction via tapered end 23¢ from the axial direction by
means of a predetermined jig before assembling each block
1, 2, and 3 of the liquid pressure control unit into one body.

Hence, to assemble respective blocks 1 through 3, as
shown 1n FIG. 1, at first, motor block 2 1s disposed at one
side surface 1la of pump block 1 as shown i1n FIG. 1 and
positive connector 14 of motor block 2 i1s inserted into
penetrating hole 1¢ of pump block 1 together with resin
sleeve 14b. In this state, junction flange 11 of motor block
2 15 tightened to pump block 1 by means of screw 8. At this
time, negative wire terminal 13 of electric motor 6 1s
clectrically connected to pump block 1 by means of screw 8.
Thereatter, power supply block 3 1s disposed at the other
side surface of pump block 1. Then, when pump block 1 and
power supply block 3 are mutually approached to each other
from the axial direction, positive terminal pin (flat plate-like
terminal pin) 14a projected from penetrating hole 1c of
pump block 1 toward the other side surface 15 1s mserted
and press fitted into positive connector 19 of power supply
block 3 so that positive wire (terminal) 10 of motor block 2
1s electrically connected to positive terminal 19 (female
socket).

At the same time, negative terminal pin 235 of pump
block 1 1s pressed and inserted into negative terminal
connector (female socket) 20 from the axial direction so that
negative terminal pin 235 1s electrically connected to nega-
tive connector 20. Thereafter, when casing 16 of power
supply block 3 1s attached to the other side surface 15 of
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pump block 1 by means of screwing, a whole assemble of
cach block 1 through 3 has been completed.

As described above, 1n the case of the liquid pressure
control unit in the first embodiment, with power supply
block 3 and pump block 1 approached to each other from the
axial direction, a screw tightening can connect negative male
connector 23 of pump block 1 to negative terminal 18 of
power supply block 3 from the axial direction. Hence, a
connecting operation (working) of negative terminal 18
becomes remarkably easy. Consequently, the assemble
operation ol each block 1 through 3 becomes easy.

In addition, since female socket 20 at negative terminal
sides 18 and 21 1s connected to male socket 23 from the axial
direction, a size tolerance of each block 1n the axial direction
can easily be absorbed. On the other hand, for positive line
sides 9 and 10, positive connector 14 of motor block 2 1s
simply jammed 1nto female socket 19 of power supply block
3 via penetrating hole 1¢ so as to connect each other. The
connecting operation becomes easy. In addition, during a
maintenance operation, as reversed to the assembly opera-
tion, with screws of power supply block 3 and motor block
2 to pump block 1 removed, respective connectors 14 and 23
are simply extracted from each socket 19 and 20 for positive
line 9 and positive wire terminal 10 and for negative
terminal 18 and negative line (path) 21. Thus, each block can
casily be disassembled. Hence, 1f a failure occurs 1n accom-
modated parts within any one of the three blocks, only
respective parts of the corresponding block in which the
parts failed can easily be replaced. Since penetrating hole 1c¢
may be formed on pump block 1 by a number corresponding
to the number of positive terminals, a small s1zing of the unit
can be achieved.

Since terminal portion 23a¢ of male connector 23 1is
inserted (press fitted) into holding hole 22 under pressure to
{ix male connector terminal portion 23a to pump block 1, 1t
becomes unnecessary to use other parts to fix terminal
portion 23a to pump block 1. Hence, the cost becomes
reduced. Since terminal pin 235 of male connector 23 1s
tformed 1n the flat plate-like shape, the flat plate-like shaped
terminal pin 235 can serve to position power supply block 3
with respect to pump block 1 in a radial direction of each of
pump block 1 and power supply block 3 when power supply
block 3 and pump block 1 are assembled to each other. Thus,
a positioning accuracy in the radial direction 1s improved so
that a reliability of the electrical connection of male con-
nector 23 to female socket 20 1s improved. In addition, an
erroneous assembly between power supply block 3 and
pump socket 1 during the assembly between power supply
block 3 and pump block 1 can be prevented.

Terminal pin 235 1s formed by means of a forging. Hence,
the forming of terminal pin 235 becomes easy. The working,
time can be shortened and a reduction of 1ts manufacturing,
cost can be achieved.

A contact area between an outer peripheral surface of
negative terminal portion 23aq and an inner peripheral sur-
face of holding hole 22 1s set to be larger than the contact
area between terminal pin 235 and female socket 20. Hence,
a reduction of the electric conductivity within pump block 1
having a large electrical resistance can be prevented.

FIGS. 5§ and 6 show partial views of the liquid pressure
control unit 1n a second preferred embodiment according to
the present mvention. A basic structure of liquid pressure
control unit 1n the second embodiment 1s generally the same
as 1n the case of the first embodiment. However, 1n the
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1 as viewed from shown 1in FIGS. 5§ and 6. Hence, the same
advantages as described in the first embodiment can be
achieved 1n the first embodiment.

FIG. 7 shows a third embodiment of the liquid pressure
control umt. The basic structure of the third embodiment 1s
generally the same as that of the first embodiment. However,
in the third embodiment, terminal pin 2352 1s fixed to pump
block 1 by means of a threaded screw 24 and threaded hole
25. In details, threaded hole 25 1s formed onto the other side
surface 15 of pump block 1. Terminal pin 2352 in the flat
plate-like shape has 1ts basic end portion 234 bent substan-
tially through a right angle to form an letter L shape. In
addition, a basic end portion 234 1s provided with a pen-
ctrating hole 26 1s formed on the basic end portion 23d.
Hence, 1n the third embodiment, since terminal pin 235 1s
directly fixed by means of threaded screw 24 with respect to
pump block 1, the fixing operation of terminal pin 235
becomes ecasy.

The present invention 1s not limited to each of the first,
second, and third embodiment. Terminal pin 235 may be
fixed to pump block 1 by means of, for example, a caulking
which 1s easy to carry out a fixation operation. In addition,
negative connector (male connector) 23 of pump block 1 and
negative connector (female socket) 20 of power supply
block 3 may be formed 1n such an opposite side that negative
connector (male connector) 23 1s formed on power supply
block 3 and female socket (negative terminal connector) 20
1s formed on pump block 1. Furthermore, the liquid pressure
control unit may be applied to any other equipment than the
anti-lock brake apparatus. It 1s noted that a reference sign 1c
denotes a threaded hole and the dot lines shown 1n FIG. 1
denote path of positive electrical potential and path of
negative electrical potential.

The entire contents of a Japanese Patent Application No.
2003-361373 (filed 1n Japan on Oct. 22, 2003) are herein
incorporated by reference. The scope of the mvention 1is
defined with reference to the following claims.

What 1s claimed 1s:
1. A liqud pressure control unit, comprising:

a pump block in which a pump to generate a liquid
pressure 1s incorporated, wheremn the pump block 1s
conductive;

a motor block attached to a first side surface of the pump
block, wherein an electric motor to drive the pump 1s
incorporated in the motor block; and

a power supply block attached to a second side surface of
the pump block,

wherein the power supply block 1s configured to cause an
electric current to flow through the pump block and into
the electric motor of the motor block,

wherein a positive terminal of the power supply block 1s
connected to a positive terminal of the motor block
through a penetrating hole 1n the pump block,

wherein negative terminals of the power supply block and
of the motor block are connected to each other via the
conductive pump block which 1s configured to serve as
a power supply passage, and

wherein both of opposed negative male and female con-
nectors of the power supply block and the pump block
and opposed positive male and female connectors of
the motor block and the power supply block are slid-
ingly connected 1n the same direction as a direction 1n
which the power supply block 1s connected to the pump

block.
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2. A liquad pressure control unit, comprising:

a pump block 1n which a pump to generate a hiquid
pressure 1s incorporated, wheremn the pump block 1s
conductive;

a motor block attached to a first side surface of the pump
block, wherein an electric motor to drive the pump 1s
incorporated in the motor block; and

a power supply block attached to a second side surface of
the pump block,

wherein the power supply block 1s configured to cause an
clectric current to tlow through the pump block and into
the electric motor of the motor block,

wherein a positive terminal of the power supply block 1s
connected to a positive terminal of the motor block
through a penetrating hole in the pump block,

wherein negative terminals of the power supply block and
of the motor block are connected to each other via the
conductive pump block which i1s configured to serve as
a power supply passage,

wherein both of opposed negative male and female con-
nectors of the power supply block and the pump block
and opposed positive male and female connectors of
the motor block and the power supply block are con-
nected in the same direction as a direction in which the
power supply block i1s connected to the pump block,

wherein the negative female connector 1s formed on the
power supply block,

wherein a recess portion 1s formed on the pump block at
a surface that opposes the negative female connector,

wherein a terminal portion of the negative male connector
1s press fitted into the recess portion, and

wherein a male terminal pin disposed on a tip of the
terminal portion 1s inserted into a female socket of the
female connector.

3. A liqud pressure control unit as claimed 1n claim 1,
wherein a male terminal pin of the male connector at the
pump block 1s formed of an elongate terminal pin of a
rectangular shape in cross section insertable to the female
connector at the power supply block.

4. A liguid pressure control unit as claimed in claim 3,
wherein the male terminal pin 1s elongated longitudinally as
viewed from the first side surface of the pump block.

5. A liguid pressure control unit as claimed in claim 3,
wherein the male terminal pin 1s elongated laterally as
viewed from the second side surface of the pump block.

6. A liquid pressure control unit as claimed in claim 4,
wherein the female connector has a recess portion whose
inlet area 1s larger than a cross area of the male terminal pin
to enable receipt of the male terminal pm 1n the female
connector.

7. A liqud pressure control unit as claimed 1n claim 3,
wherein a negative wire terminal of the motor block 1s
clectrically connected to the pump block via a screw.

8. A liguid pressure control unit as claimed in claim 1,
wherein the male connector at the positive side 1s formed on
the motor block and inserted 1into a female connector formed
on the power supply block.

9. A liguid pressure control unit as claimed in claim 1,
wherein a pin of the male connector at the positive side 1s
partially covered with a resin to provide an 1insulation
against the pump block.
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10. A liguid pressure control unit as claimed 1n claim 2,
wherein a contact area between an outer peripheral surface
of the terminal portion and an inner peripheral surface of the
recess of the male connector 1s larger than a contact area
between the terminal pin and the socket.

11. A liguid pressure control unit as claimed 1n claim 2,
wherein the terminal pin 1s tapered and fixed by means of a
screw 1nto the pump block.

12. A liquid pressure control unit as claimed 1n claim 11,
wherein a threaded hole 1s formed on the second side surface
of the pump block, wherein a basic end portion 1s bent 1n a
substantially letter L shape, and wherein a penetrating hole
1s formed on the basic end portion through which a screw 1s
screwed 1nto the threaded hole.

13. A liguid pressure control unit as claimed 1n claim 2,
wherein the terminal pin of the male connector 1s formed by
means ol a forging with a press.

14. A method applicable to a liquid pressure control unit,
the method comprising:

providing a pump block 1n which a pump to generate a

liquad pressure 1s incorporated, wherein the pump block
1s conductive;
providing a motor block attached to a first side surface of
the pump block, wherein an electric motor to drive the
pump 1s mcorporated in the motor block; and

providing a power supply block attached to a second side
surface of the pump block, wherein the power supply
block 1s configured to cause an electric current to tlow
through the pump block and 1nto the electric motor of
the motor block, wherein a positive terminal of the
power supply block 1s connected to a positive terminal
of the motor block through a penetrating hole of the
pump block, wherein negative terminals of the power
supply block and of the motor block are connected to
cach other via the conductive pump block which 1is
configured to serve as a power supply passage, and
wherein both of opposed negative male and female
connectors of the power supply block and the pump
block and opposed positive male and female connectors
of the motor block and the power supply block are
slidingly connected 1n the same direction as a direction
in which the power supply block 1s connected to the
pump block.

15. A liguid pressure control unit as claimed 1n claim 1,
wherein a male terminal pin of the negative male connector
1s 1nserted into a female socket of the negative female
connector.

16. A liqud pressure control unit as claimed 1n claim 1,
wherein the negative male connector 1s formed on the pump
block, and wherein the negative female connector 1s formed
on the power supply block.

17. A liqud pressure control unit as claimed 1n claim 2,
wherein a male terminal pin of the negative male connector
1s 1nserted into a female socket of the negative female
connector.

18. A liguid pressure control unit as claimed 1n claim 2,
wherein the negative male connector 1s formed on the pump
block, and wherein the negative female connector 1s formed
on the power supply block.
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